Introduction {#sec1_1}
============

Ectopic liver is a rare developmental anomaly. Collan et al. \[[@B1]\] classified liver abnormalities into 4 types, according to their sizes and connections to the liver: (1) ectopic liver, arising outside the liver and without connection to the liver; (2) microscopic ectopic liver, which is found occasionally in the wall of the gallbladder; (3) large accessory liver lobe attached to the liver by a stalk, (4) and small accessory liver lobe attached to the liver. Cases are usually asymptomatic and found incidentally. The incidence of ectopic liver has been reported to be 0.23-0.7% based on autopsy and laparoscopic studies \[[@B2],[@B3]\]. Here, we present a case of ectopic hepatocellular carcinoma which was diagnosed incidentally in a patient with a history of oropharyngeal cancer.

Case Report {#sec1_2}
===========

A 65-year-old man with a 50-pack-year smoking history was diagnosed with squamous cell carcinoma of the left tonsil in August 2012. The stage of the disease was T3 N2 M0, and he underwent concurrent chemoradiotherapy with cisplatin from August 2012 to October 2012. The patient achieved complete remission after concurrent chemoradiotherapy. Subsequently, he received a head and neck examination, contrast-enhanced chest computed tomography (CT), and neck CT every 3 months for the purpose of surveillance. There was no evidence of malignancy during the first 10 months.

In September 2013, a peritoneal mass at the left subphrenic region was detected on chest CT. The mass was 3.2 cm in size and showed a multilobular enhancing pattern along the peritoneal lining (fig. [1](#F1){ref-type="fig"}). The patient did not have any symptoms. Physical examination and blood chemistry did not show any abnormal findings. He was negative for hepatitis B virus (HBV) surface antigen and anti-hepatitis C virus (HCV) antibody. His carcinoembryonic antigen level was within the normal range. α-Fetoprotein (AFP) and protein induced by vitamin K absence or antagonist II levels were not measured. Contrast-enhanced CT revealed no mass in the liver.

The peritoneal mass was resected and found to be a 3.8 × 3.2 × 1.2 cm pale yellowish soft tumor. Visual inspection revealed no invasion to the diaphragm. Microscopically, the tumor showed large polygonal cells arranged in a trabecular or nodular pattern separated by sinusoid-like vessels (fig. [2](#F2){ref-type="fig"}). Tumor cells had eosinophilic or clear cytoplasm and hyperchromatic nuclei with prominent nucleoli. Immunohistochemical stains showed that the tumor cells were diffusely positive for hepatocyte antigen (fig. [3a](#F3){ref-type="fig"}), focally positive for AFP and cytokeratin, and negative for vimentin, synaptophysin, chromogranin, S-100, epithelial membrane antigen, and CD56. Several cytokeratin-positive bile ductules were noted at the peripheral portion of the tumor (fig. [3b](#F3){ref-type="fig"}), but the tumor did not contain liver parenchyma. These findings confirmed that the tumor was a hepatocellular carcinoma. Seventeen months after surgical resection, the patient is doing well, and there have been no signs of recurrence after the operation.

Discussion {#sec1_3}
==========

The liver is derived from the outgrowth of the foregut endoderm, which is called 'the hepatic diverticulum', in the fourth week of gestation \[[@B4]\]. The hepatic diverticulum penetrates the septum transversum. The cephalic portion of the hepatic diverticulum lies within the septum transversum, is called 'the liver primordium', and gives rises to the liver. In some cases, liver tissue migrates to various organs during embryogenesis, which may explain the occurrence of ectopic liver. Ectopic liver can be detected at various sites in the body, including the gallbladder, spleen, retroperitoneum, pancreas, adrenal gland, portal vein, diaphragm, thorax, gastric serosa, testis, and umbilical vein \[[@B5]\].

Ectopic liver can cause unexpected clinical problems. Although hemangioma, adenoma, nodular hyperplasia, and other benign lesions may arise, malignancies are more frequent in cases of ectopic liver \[[@B6],[@B7]\]. Some reports have noted that ectopic hepatocellular carcinoma can be observed in about 7-30% of cases of ectopic liver \[[@B8],[@B9]\]. The carcinogenetic factors in ectopic liver are poorly understood. Common risk factors for hepatocellular carcinoma, such as HBV or HCV infection and cirrhosis, appear to be less relevant in cases of ectopic hepatocellular carcinoma. In a review of 22 cases of ectopic hepatocellular carcinoma, Arakawa et al. \[[@B9]\] reported positivity for HBV surface antigen or anti-HCV antibody in only 1 case each. Further, only 7 (32%) of the 22 cases of ectopic hepatocellular carcinoma had developed in patients with cirrhosis in the mother liver. In contrast, the incidences of HBV infection, HCV infection, and liver cirrhosis among patients with hepatocellular carcinoma in Japan are 14.51, 75, and 80%, respectively \[[@B5],[@B10]\]. Some authors have suggested that the relatively high propensity to malignant transformation in the ectopic liver may relate to its incomplete functional architecture, such as for vascular or biliary drainage, which could induce a metabolic handicap and thereby facilitate carcinogenesis \[[@B11],[@B12]\].

In addition to being elevated in hepatocellular carcinoma of the mother liver, it is also possible for AFP to be elevated in ectopic hepatocellular carcinoma. A review of the literature reported that 63% of patients with ectopic hepatocellular carcinoma showed elevated AFP levels \>1,000 ng/ml \[[@B13],[@B14],[@B15]\]. Furthermore, there have been additional case reports of ectopic hepatocellular carcinoma with elevated AFP since the publication of that literature review \[[@B13],[@B14],[@B15]\]. Unfortunately, we did not measure AFP, and a preoperative diagnosis of hepatocellular carcinoma was not considered. It is difficult to suspect ectopic hepatocellular carcinoma as the primary diagnosis for an unknown intra-abdominal mass. Indeed, ectopic hepatocellular carcinoma is a very rare disease that does not have any specific signs or symptoms. In most cases, the diagnosis has been made based on postoperative histology, rather than preoperative imaging or biopsy \[[@B6]\]. When a heterogeneously enhanced intra-abdominal mass is detected, ectopic hepatocellular carcinoma should be considered, and the measurement of AFP would help to establish the diagnosis.

In general, most clinicians who treat cases of ectopic hepatocellular carcinoma follow the same guidelines that are applied for hepatocellular carcinoma in the mother liver. We also treat our patients according to these guidelines, and we assess AFP and provide CT scans of the liver every 6 months after complete resection. Complete cure after surgery has been reported in many cases. Thirteen case reports have been published regarding patients with ectopic hepatocellular carcinoma who were alive and well at the most recent follow-up \[[@B6]\]. These tumors may be susceptible to curative resection. Furthermore, two case reports have described the administration of adjuvant chemotherapy after complete resection \[[@B12],[@B15]\], even though the American Association for the Study of Liver Disease Practice Guideline and The National Comprehensive Cancer Network Clinical Practice Guideline do not recommend adjuvant chemotherapy routinely.

In conclusion, we have reported a case of ectopic hepatocellular carcinoma arising from the peritoneum.
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![As seen in this chest CT scan, the tumor is located in the left subphrenic area (arrow) and shows a multilobular enhancing pattern along the peritoneal lining.](cro-0008-0456-g01){#F1}
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